1a) Dependence of thinning dynamics of the breaking droplets on the concentration of PAA solutions:
Experiments were performed for different concentrations of PAA solutions to determine the concentration that would produce a stable neck for a sufficient amount of time allowing for observation of DNA molecules. From the figure ( Figure S1 ) below, 200 µg/ml PAA dissolved in Milli-Q, with a breakup time (t b ) of around 0.19 s was just sufficient. After 25% (v/v) glycerol to the solvent (200 µg/ml PAA dissolved in 25% glycerol-Milli-Q (v/v)), the breakup time (t b ) increased to about 0.47 s and was enough to observe the conformations of DNA molecules inside the neck. Solutions with 25 µg/ml PAA and 50 µg/ml PAA did not show any stable neck formation. Figure S1 ) (Left) Breakup profiles of the thinning droplets at the microfluidic T-junction for different concentrations of the PAA solutions. (Right) Shear rheology of the different PAA solutions (no glycerol or salt added).
1b) Interfacial tension measurements:
Interfacial tension of the two aqueous polymer solutions with 50 cst silicone oil is measured using the pendant drop method (as shown in Figure S2 ). The interfacial tension between 50 cst silicone oil and PAA dissolved in only Milli-Q is approximately 35 mN/m ( Figure S2a ) and between 50 cst silicone oil and PAA dissolved in 25% Glycerol-Milli-Q solution is ~ 12 mN/m (see Figure S2b ). Shear rheology of PAA solutions with and without the addition of salt (10 mM NaCl) is shown in Figure S3 . After the addition of salt, the polymer solutions show less shear thinning when compared to the polymer solutions without salt. The polymer solutions without salt are subject to a Carreau-Yasuda fit (the details of the fitting and the fitting parameters can be found in the main text in Figure 2 and also mentioned below). The polymer solutions with 10 mM NaCl added are subject to a power law fit of the form
where is the shear viscosity, is the imposed shear rate and is the power-law exponent. The fitting parameters for the Carreau-Yasdua fit and the PowerLaw fit are also shown in Table ST1 and ST2 below. The exponential part for the breakup of 200 µg/ml in 25% glycerol-Milli-Q (v/v) is shown below in Figure S4 (a) without salt and (b) with salt (10 mM NaCl). The thinning dynamics (or extensional strain rate, ) changes slightly by the addition of 10 mM NaCl.
For PAA solution without salt ~10 !! and for PAA solution with salt ~13 !! . Figure S4 ) Exponential part for the thinning of PAA (200 µg/ml in 25% glycerol-Milli-Q (v/v)) droplets at the microfluidic T-junction for (a) without salt and (b) with salt (10 mM NaCl). Approximately 10 droplets are analyzed for both solutions. The exponential part of the thinning dynamics is subject to an exponential fit of the form
, where and ℎ ! are the fitting parameters. = 9.8 ± 1.1 !! for (a) and = 13.37 ± 3.9 !! for (b).
The distribution of DNA extensions was measured for 200 µg/ml in 25% glycerol-Milli-Q (v/v) with the addition of 10 mM NaCl and it is shown below in Figure S5 . The distribution of DNA extensions remains broad similar to the Polymer solution without the addition of salt. Figure S5 ) Probability density of molecular extension of DNA molecules for 200 µg/ml in 25% glycerol-Milli-Q (v/v) with 10 mM NaCl for both (a) before necking and (b) during necking. The histograms have been constructed using more than 400 measurements.
1d) Distribution of DNA extensions for PAA solution in 50% glycerol:
The distribution of DNA extensions is also measured for another system, which comprises of 500 cst silicone oil as the outer solution and PAA solution (C = 200 ) in 50% Glycerol. The extensional strain rate measured from droplet thinning is approximately 5 s -1 . The distribution of DNA extension for this system is shown below in Figure S6 . Figure S6 ) Distribution of DNA extensions represented as a probability density of normalized extensions (top) before necking and (bottom) after necking.
